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AHHOTaIHUS.

C nenpio ompeneneHusl BIMSHUS MPUPOTHO-TIPOU3BOJICTBEHHBIX (DAKTOPOB HA TPEOyeMyro
MOITHOCTb ITPH BBITIOJIHEHUH TEXHOJOTHUECKUX ONEPAIIHid, CBA3aHHBIX C 3aXBATOM UM BAJIKOM JIEPEBHEB,
a Takke 0Ope3KOW CyYbeB U PACKPSKEBKOW XJIBICTOB Pa3IMYHBIX MOPOJ HA COPTHMEHTHI B CTaThe
MpEeJICTaBIIeHa pa3pa0dOTaHHAs METOJMKA pacdyeTa W BhIOOpPA OCHOBHBIX MAapaMETPOB XapBECTEPHOU
TOJOBKM HAa OCHOBE PACCMOTPEHHUS OCOOCHHOCTEH BBITIOJTHEHUSI TEXHOJOTUYECKUX OIeparui
OTJIENIEHBIMHU y3JIaMU IJAHHOTO TEXHOJIOTHYECKOTO 000PYAOBaHUSI.
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Abstract.

To determine the influence of natural production factors on the required
capacity when performing technological operations related to capturing and felling trees, as well as
pruning branches and bucking whips of  various breeds for sorting,
the article presents the developed methodology for calculating and selecting the main parameters of the
harvester head, based on consideration of the features of performing technological operations by
individual nodes of this technological equipment.

Keywords: research, harvester head, force, power, pulling, sawing, felling.

HeoOxomumelii ypoBeHb Oe3omacHOCTH U 3()D(HEKTHBHOCTH SKCIUTyaTallid XapBECTEPOB IPU
BBITIOJIHEHUH TEXHOJIOTUYECKUX OIMeparuii JODKeH 00ecrednmBaThCs 3a CYET KOHCTPYKIIMOHHOM
Ha/I©KHOCTH ¥ IIPABUIIHOTO BIOOpa TEXHMYECKUMH TapaMeTpaMH OTAEbHBIX ee aeMeHToB [1-3]. K
HarboJiee OTBETCTBEHHBIM U3 HUX OTHOCSITCS 3aKUMHBIE phIYaru, KOTOpble 00eCTIeUrBalOT yepKaHHe
JiepeBa IpU BaJIKe, €ro MepeMelleHnH, oOpe3Kke CyubeB U packpsbkeBke. Hanbonblime Harpysku
3aKUMHBIE pblYard HCIBITBIBAIOT B IPOLIECCE CO3JaHus IMpeABapuTeiabHOro Harsara. Ilpu srtom
co37aBaeMoe ycuime J0bkHO B 1,2—1,4 pa3a mpeBblmmaromiarh Bec 00padaTeiBaeMoro aepena [3—5],
YTO [103BOJISIET YMEHBIIUTD 3aTPauMBAEMYI0 Ha IIMJIEHHE MOLTHOCTh U 00pa30BaHKUE CKOJIOB KOMJIEBOM
4acTu JiepeBa 3a CUeT UCKIIIOUEHMSI 3aKMMa MIJIBHOIO MEXaHW3Ma. BeIMoiHeHue 1aHHOTO YCIIOBHUS
BJIEYET 32 CO00I HEOOXOJMMOCTh YBEITMUCHHUS YCUIIUSI IPHXKATUS CYYKOPE3HBIX HOXKEH, UTO BBI3BIBAET
BO3HUKHOBEHHE JOMNOJHUTENIBHBIX CONpPOTHBIEHUHM, a TalkKe IPOCKAIb3bIBAaHUE JIepeBa B
MIPOTACKUBAIOIIEM MEXaHU3ME. B CBS3H 3TUM C IENbI0 peaTn3aluy TpedyeMOoro TATOBOTO YCHIIUS MIPH
o0pe3ke cyuybeB HEOOXOAMMBIM SIBISETCS YBEIHMUCHHS YCHUJIMS MPWXKATUS MOAAIOUIMX BAJIbIOB, YTO
MPUBEJET K CHI)KEHHIO CKOPOCTH MPOTACKUBAHHUS JepeBa OO0 HEOOXOIUMOCTH MOTPEOETHUS
00JIBIIEH MOIIIHOCTH.

3arpauMBaeMyl0 Ha MPOTACKMBAHUE IMPU OOpE3Ke Cy4beB MOIIHOCTh Npp (BT) MoxkHO
OTIPEICTUTH TI0 hopMyIIe:

F_.v. ™
an =—=2_% (1)

N

rae Fup, Vg™ — yCHIIME U CPEHSSA CKOPOCTh MPOTACKUBAHUS JEPEBA B IIPOLIECCE OUUCTKU CTBOJIA
ot cyubeB, H, m/c; 1 — KI1 /] momaromero mexanusma.

[Ipu sToM ycuiue, HeoOX0UMOe JUIs IPOTACKUBAHUS JIepeBa B MPOLECCEe OYMCTKH CTBOJIA OT
Cy4beB, MOXKHO OINpENEeNMTh MO pacyeTHOM cxeme (pUCYyHOK 1), KOTOpas Y4WTHIBAET, 4YTO IIPH
HCCIIEJOBAaHUM TIpolLiecca IPOTAaCKMBAaHUS 4acTh Beca JEPEBA, PACIOJIOKEHHAs B XapBECTEPHOU
rOJIOBKE, paccMaTpUBaeTCsi PABHO paclpelesieHHOW MeXay TOYKAMHU CONPUKOCHOBEHMS C
MOJIBIKHBIMH CYYKOPE3HBIMU HOKaMHU W MPOTACKUBAIOIIMMHU BaJbllaMU. YUHUTHIBAsl HaIlpaBIICHUS
JNeWCTBUS CHJI, BO3HHMKAIOIKME KOA(P(UIMEHTHl TpPEHHS W KaueHus, B OOIIEeM BHJE YCHIIHE,
HEo0x01MMoe JIJ1sl IPOTAaCKHUBaHUS JIEPEBa B MPOLIECCE OYMCTKU CTBOJIA OT CYYbEB, UMEET BUI
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0,k 0,k

FHp:nl-(F;IH_l_—)'“]+(O’25'(FHH.n1+FHB‘n2)_ ).(l"l1+“2)+
n, +n, 2
Q)I.k a 3 2
(B 4+ 22+ 0, - (1=K) - £y + 0, - L +1575-10°a, -2y -, -2,
n, +n, g

()
r7ie 11, N2 — KOJIMYECTBO INPUBOJHBIX HOKEH M IMONAIOIIUX POJIMKOB, INT; Fun — ycwine
IpWXKaTUi TOJBWKHBIX CYYKOpPE3HBIX HOXKEH, KoTtopoe cocrtaBiuser 850-950 H [6];
Ox — Bec nepeBa, H; k — monst cumbl TspKecTH AepeBa MpUXOIAIIAscs Ha 3aXBarT; L — KOdpduImenT
TpPEeHUS CYYKOPE3HBIX HOXel 1o KODE; L2, 13 — k03 urneHTH
CONPOTHUBIICHUS JBI)KEHUIO CTBOJIA IO ONOPHOMY pOJIMKY U TNPHUBOJHBIM  BajbliaM;
Fus — ycunue mpuKaTusi IPUBOAHBIX BaJblOB, H; fip — K03 UIIMEeHT cConpoTUBIICHUS IEPEMELICHUIO
BEPIIMHHON YaCTH JiepeBa 10 TOBEPXHOCTH JIECOCEKH; d — YCKOPEHHUE JIepeBa MPU MPOTACKHUBAHUH,
M/c?; g — ycKopeHHe cBOOOIHOTO TTaIeHus, M/C%; an, a5 — MONPAaBOYHbIE KO3 (UIMEHTHI Ha IOPOLY U
yroJ pe3anus [5—6]; nc — KOJIMYECTBO OTHOBPEMEHHO CPE3aEMBIX CYyUbEB, IIT.; dc — IMAMETP CYUbEB,
M.

Fs Fiz Fa Fon

Pucynok 1 — PacyeTrHasi cxeMa npoTacKMBaHMS JiepeBa Yepe3 Cy4KOpe3Hble
HOKU NIPpH 00pe3Ke CyubeB

[Ipu >TOM Y4YWTBIBAETCS, YTO MPHUBOJA IAphl HOXKEH M BalbLOB OOJBIIMHCTBA BaJOYHO-
CYYKOPE3HO-PACKPSDKEBOYHBIX ~ TOJIOBOK — OCYILECTBIIIETCS ~ OJHMM  TMIPOLIUIMHAPOM WM
TUAPOLMIIMHAPAMH OAWHOTO TUIIOpa3Mepa, MoJydaeM

Fin:F‘Zn:E3:F123:FnH; F4:F15:FI'139 (3)
rae Fiu, Fou, Fis, F2; — HOpMaIbHBIE CHIBI, JACHCTBYIOIIME HA MEPETHUE W 3aHUEC TOJBMKHBIC
Cy4KOpe3Hble HOXH, H; Fi, F's— Cuiibl, ICMCTBYIOLIME HA MOJArOLIKeE BaibLbl, H;

Torz[a BCJIMYMHBI pacCMaTpUBACMbIX CHII COIPOTUBIICHHUSA OIPCACIAIOTCA CICAYIOINM

obpazom:
-k -k
Rln :R13 :RZH :R23 :(FHH+QH—)'“19 R3n:(0925'(FHH'n1+FnB'n2)_QH )'“‘l’
n, +n, 2
-k -k
R33 :(0’25.(F;1H'n1+FnB'n2)_QH )'HZ? R4:R5 :(FHB+QH—)'M3’
2 n, +n,
4)
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rae Rin, Ron, Ris, Ros, R3n — CWIBI CONPOTHUBIICHUS, NEUCTBYIOIIME HA NEPEAHUE, 3aTHUE
MOJABW>KHBIX M HEMOABWXXHBIA Cydkope3Hble HOXH, H; Rs, Rs u R3; — CWIBl CONPOTUBIICHUS,
JICHCTBYIOIIHE Ha ITOIAIOITUE BATBIIBI i OTIOPHBIN (0 IEPyKUBAIOIIHIA) poynK, H.

Cummerpuunoe neiictBue cuil Fiy, Fou, Fis, F2, F4 m F5 OTHOCUTENBHO MPOJOJIBHON OCH
XapBECTEPHOM MOJIOBKH, a TAKKE PACTIONOKEHHUE MOJAOIINX BAJIBIIOB MOCEPEINHE PACCTOSHUS MEKTY
HENOJIBKHBIM CYYKOPE3HBIM HOXXOM M ONOPHBIM POJMKOM TMO3BOJSET CHAENaTh JOIYIIEHHE O
PABEHCTBE HOPMAJIBHBIX peakUui 3 U F3,.

Hcxoas n3 KOHCTPYKIIMBHBIX 0COOCHHOCTEH TEXHOJIOTHIECKOTO 000PYTI0BAHUS U CTICTIH(PUKH
BBITIOJTHSEMBIX OTEPALUA, BIMUSIOMIMX Ha JKCIUTyaTallMOHHBIC CBOMCTBA, HEOOXOJUMBIM SIBIISETCS
OTIpe/IeTICHNE MOITHOCTH, KOTOpas 3aTpavyMBaETCsl HAa MPUBOJI XapBECTEPHOU TOJOBKU B IMPOIIECCE
cpe3anus naepeBa. Jlannas BemmuuHa N, (BT) Bkimtouaer B ceOsi 3aTpaThl MOIIHOCTH Ha pe3aHHE
JPEBECHHBI IICTTHBIM HHCTPYMEHTOM, HAJIBUTaHHUE MUIBLHOU IIMHBI ¥ onpeensercs no gopmyine (5).

FE -V F -v
Ny=—"—+—"—.0
M, LIE!

rae Fe — ycunue Ha Bedymien 3Bes3nouke, H; V' — ckopocts pesanus, m/c; n2 u M3 — KIIJ]
nepefgayd  OT  JIBUTATeNss K [eNd W MEXaHW3MYy  HQJBUTAHHWS  NUJIBHOM  IIWHBI,
Fy — ycunue HajBUTraHus NUiIbHOM muHBI, H.

3arparhl MOIITHOCTH HA MIPUBO]I 3KUMHBIX pbluaroB N, (BT) mpu paBeHCTBE CKOpOCTEi 3aKuma
CYYKOPE3HBIX HOXKEH V3 (M/C) M TTOIAFOIIMX BATBIIOB OMPEACISIETCS Kak

N =(n1.FHH+n2.FIIB)'V3 ,(6)

P N4

rae 14 — KII/] nepenayn oT ABUTaTesNsi K IPUBOJy 3aXBara.

Ha ocHOBe mNpoBeNEHHBIX WCCIENOBAHUI BIUSHUS Pa3IMYHBIX (PAKTOPOB Ha BBIOOD
rapaMeTpoB XapBECTEPHOU TOJIOBKH MOJIy4€Hbl 3aKOHOMEPHOCTH B BHJIE HAMOTPAMMBI (PUCYHOK 2),
OTpaKaIoIINE CBSI3b MEXKTy OCHOBHBIMHU XapaKTEPUCTHUKAMH HaCaX IEHHH (TTapOIHBINA COCTaB, CPETHHIMA
00beM XJIBICTA), KOHCTPYKIIMBHBIMU OCOOCHHOCTSIMH U OTJCIBHBIMH  OCHOBOIOJIATAIOIIIMMHU
TEXHUYECKMMU  TapaMeTpaMyd  BaJIOYHO-CYYKOPE3HO-PACKPSHKEBOYHOTO  TEXHOJOTHYECKOTO
000py/I0BaHUSL.

WccnenoBanusiMy yCTaHOBJIEHO, YTO B 3aBHCHMOCTH OT IOPOJHOTO COCTaBa U CPEIAHETO
o0beMa XIIBICTAa, KOTOPBI B CBal0 OYEpelIb 3aBUCUT OT YCIOBUU MPOU3POCTAHHUS M BO3pacTa
HaCaXJIeHUH, TpeOyeMoe ycuine Ha OOpe3Ky Cy4YbeB H3MEHSETCS B IIUPOKOM Juamna3oHe. llpu
00paboTKe JepeBbEB CO CPETHUM 00BeMOM XiIbicTa 0,2 M? BeJMUKMHA YCUIIHS TPOTACKUBaHUS Fyyp (H)
JepeBa B mpoiiecce oopesku cyubeB pocturaet 14,9 kH nnst cocusl u 10,1 xH ans Gepessl (pucyHoK
2). Ilpu 3TOM ISl IPOTACKUBAHMS JIEPEBA CO CPEMHEH CKOPOCTBIO Vep® 2,7-5,2 m/c motpebsiemast
MOIITHOCTh cocTaBisier 47-91 kBtr. MommHocTH, KOTOpas 3aTpaduMBaeTCs Ha MPUBOJ 3aXBAaTHBIX
pbIuaroB Nsp 1 MeXaHU3Ma cpe3aHus gepeBa N, coctasisger 4—7 kBt u 12—-14 kBt cootBeTcTBEHHO.
JIByXKpaTHOe YyBenWueHHe oOwbeMa oOpabarsBaemoro gpesoctos (0,4 M’) HpPHUBOANT K
HEO0OXOTUMOCTH YBEIIMUYCHUS YCUIIHS TpoTackuBaHus a0 25 kH, a morHocTu A0 153 kBT. YuuThiBas,
MOJTYYCHHBIC JIaHHBIE YCTAaHOBJIEHO, YTO TIOJHAs MOIIHOCTh, 3aTpadyMBaeMasl Ha MPUBOJ
XapBECTEPHOU TOJIOKH, NOKHA Ha 10—-15% mnpeBbimaTe MOIIHOCTH NMPUBOJA MPOTACKUBAOIIETO
MEXaHU3Ma.

YuuThIBas BhIIECKAa3aHHOE MPU BHIOOPE MapaMETPOB XapBECTPEHOI TOJIOBKH IEPBOOYEPETHOE
BHUMAaHHeE, CJIeyeT YACIATh aHAJIM3Y YCIOBUM SKCIUTyaTauui. OCHOBHBIM APaMETPOB, OIPEACIISIIOIINX
TpeOyemMble CHUJIOBBIE M MOIIIHOCTHBIE XapPaKTEPUCTUKH TEXHOJIOTMYECKOTO OOOpY/IOBAaHUS, SIBISIETCS
CpenHuii 00BeM XITBICTa, KOTOPBIA perfiaMeHTHpYeT Tpedyemoe ycunue npotackuBanus. [Ipu stom s
MIPUBO/IA MTPOTACKUBAIOIIMUX BOJIBIIOB TpeOyeMasi MOIITHOCTh MOXKET HAXOJUTCS B JOCTATOYHO IIUPOKOM
JIara3oHe, YTO B KOHEUHOM UTOTe BIMSET Ha BHIOOP YCTAHABIMBAEMOTO ABUTATENS WIIH SPPEKTUBHOCTD
AKCIUTyaTallMy XapBeCTepa, Ha KOTOPOM OCYILIECTBIISIETCS 3aMEHA XapBECTEPHOM T'OJIOBKH.

[Tpu BBIOOpE MAHHOTO TEXHOJIOTUYECKOTO OOOPYAOBAHHS CJEIyeT YYUTHIBATh, YTO CKOPOCTh
MPOTACKUBAHUS 3aBUCHT OT KOJIMYECTBA CYy4YhEeB M JJIMHBI BBIMMIMBACMBIX COPTUMEHTOB. Tak mpu
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NpoBeZeHUN PYyOOK B HaCaKACHMAX, MMeEIoIuX Ooisiee BbIcokui kiacc G6onutera (la, I) m Bo3poct
00ecnevYnBaroTCsl YCJIOBUSl pealn3alliil MAaKCUMAJIbHON CKOPOCTH TPOTAacKMBaHMA (10 5,2 M/c), 4TO
MO3BOJIIET YCTaHABJIMBaTh OoOJiee MOIIHBIE THAPOMOTOPHI MPHUBOJAA (XapBECTEPHBIE TOJIOBKH) H
JABUTATC]IA BHYTPCHHET'O CropaHud Ha JICCHBIC MalllMHbI, O6CCH€‘-II/IBaSI TEM CaMbIM CYHICCTBCHHOC
YBEIMYECHUE TIPOU3BOIUTEILHOCTH U 3()(HEKTUBHOCTU IKCILTyaTaIllM TEXHOJIOTUUCKOTO 000pyI0BaHUS
U xapBeTepa B 1enoM. CHIDKEHHE BO3pacTa M Kiacca OOHHTETa MPUBOJUT HE TOJNBKO K CHIDKCHHUIO
Cp€aHCTO o0beMa XJIbICTA, HO U JJIMHBI BBIIMUJIMBACMBIX COPTUMEHTOB, UYTO HE IMO3BOJISCT pCajii3aBaThb
MaKCUMaJIbHYI0 CKOPOCTh poTackuBaHus [7]. B 1aHHOM citydae ciieyeT OpUeHTUPOBAThCS HA KPUBBIC
(pUCYHOK 2), OoTpakarollle 3aBUCUMOCTh MOILIHOCTH 3aTpalMBa€MON Ha MPHUBOJI MPOTACKUBAIOIIETO
MEXaHW3Ma OT CPEAHEH WM MUHUMAJIbHON CKOPOCTH MPOTAaCKUBaHUsL. DTO 00ECTIeUUT MaKCUMAaIbHYIO
3arpy3Ky JBUrartess JeCHON MalluHbI U 3(p(EKTUBHYIO €€ FKCILTyaTaluIo.

Ucxons w3 mumamerpa oOpabaTeiBaeMoro nepeBa Ha BbicoTe 1,3 M di3 (M) M BEIHMYUHBI
PAaCKpBITHS CYYKOPE3HBIX HOXeH Dcy (M) MpencTaBlieHHass HOMOTpamMma, IMO3BOJISIET OMPEeAeTsTh
OPUEHTHPOBOYHYIO MacCy XapBECTEPHOM T'OJIOBKH Miscy (KT), KOTOpas OKa3bIBAET CYLIECTBEHHOE
BIIMSIHHE HA YCTOMYMBOCTH XapBeCcTepa v BEIOOD BbLIIETAa MAHUITYJISITOPA, a TAKXKE Ta0apUTHO-MACCOBBIX
mapaMeTpoB JecHOH MammHel. Tak mms o6paboTku apeBoctos obbemMoM 0,2 M° TpelyeTcs
XapBecTepHas roJioBka Maccoii okoso 530 kr, a 0,4 m®> — 650 kr. [Tpu 5ToM, ClielyeT OpHEHTHPOBATHCS
Ha CpeJJHHE 3HaYCHHES BETMUUHBI OTKPBITHS CyYKOPE3HBIX HOXKEH, TaK KaK MX MUHUMAJIbHOE 3HAYCHHUSI
CHMXKACT MPOU3BOJUTCIIBHOCTh BBUTY YBCIIMUCHU A BPEMCHH HA HABECACHUC xapBeCTepHoﬁ T'OJIOBKH Ha
JIEpEBO, a YBEJMUCHHE JaHHOTO TapaMeTpa YBEIHMUYMBAET BPEMsI MX 3aKpPBITHS M OTKPBITHS, BEC
TEXHOJIOTUYECKOTO 000pYyIOBaHMS U MAIIMHBI B LIEJIOM, a TAKKE MOXKET MPOBOLMPOBATH ONEPATOPOB
K 00paboTKe APEBOCTOsI, MApaMeTPbl KOTOPOTO MPEBHINAIOT TEXHUYECKH JJOMYCTUMBbIC 3HAYCHUSI.

[Tonyuennsie rpadduueckue 3aBUCHMOCTH HUMEIOT CXOXHH XapakTep ¢ IMpeIcTaBICHHBIMU
panee Matepuasiamu [3,8], a Takxke OMM3KKMe 3HAaYEHHs B AWAIIa30HE COBIAICHUS TapaMeTPOB CPEIHETO
00beMa XJIBICTa Ha PyOKax TJABHOTO M MPOMEXKYTOYHOTO ToNb3oBaHMA (10 0,3 M°) mpu mpoumx
AQHAJIOTMYHBIX YCIOBUAX KCIUTyaTalll TEXHOJIOTUYECKOT0 000PYI0BaHUS XapBecTepa.

3aKiIroueHne

Ha oHoBe mMeroniuxcsi TaHHBIX pa3paboTaHa M NMPHUBEAECHA METOJUKA BHIOOpA MpamMeTpoB
3aXBAaTHO-CPE3AIOIIEro YCTPOWCTBA HA MPHUMEPE XapBECTEPHOW TOJIOBKH, KOTOpas IO3BOJISET
OTPEEIUTh CUJIOBBIE M MOIIHOCTHBIE MapaMeTphbl JAHHOTO TEXHOJOTHYECKOro 00OpYIOBaHUS C
yueTroM obecriedeHusi ero 3(p¢exkTuBHON pabOThl B 3aJaHHBIX HPUPOIHO-TIPOU3BOICTBEHHBIX
YCIIOBUSIX.

[TosydeHHble pe3ynbTaTbl W MpPEICTaBIeHHAas HOMOIpaMMa MO3BOJISIIOT OBICTPO U ¢
JOCTaTOYHOM TOYHOCTBIO OIPENENATh IHapaMeTphl XapBECTEPHBIX TOJOBOK B 3aBHCHMOCTH OT
HOPOJHOTO COCTaBa M CpeAHero oObeMa HacaXAEHHH, YTO B KOHEYHOM MWTOre II03BOJISIET
MPOM3BOIUTEINSIM HOBOH JIECO3arOTOBUTEIHHON TEXHUKHA COKPATUTH BPEMS UX pa3pabOTKH, a TAKKe
CHHM3HTH 00BEM TOPaOOTKH OMBITHOTO 00pasna. /I SKCIUTyaTHPYIOIINX OpraHu3aliii OTydeHHBIE
pe3yinbTaThl SIBISAIOTCS AKTyalbHBIMM B BUAY BO3MOXHOCTH I0JAOOpa XapBECTEPOB MU
XapBECTEPHBIX TOJIOBOK, B CITy4ae MX 3aMEHBI, UISI KOHKPEHTBIX YCIOBHHA SKCILTyaTaIlHH.
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